Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.028; wR factor = 0.075; data-to-parameter ratio = 25.6.
In the title compound, [CrCl 2 (C 3 H 10 N 2 ) 2 ]ClO 4 , the Cr III atom is coordinated equatorially by four N atoms of two propane-1,3-diamine (tn) ligands and axially by two mutually trans Cl atoms, thus displaying a slightly distorted octahedral geometry with no crystallographically imposed symmetry. The two sixmembered chair chelate rings in the complex cation are in an anti conformation with respect to each other. The Cr-N bond lengths range from 2.0831 (18) to 2.0917 (19) Å , and the CrCl bond lengths are 2.3148 (6) and 2.3135 (6) Å . The perchlorate anions have slightly distorted tetrahedral geometries. Weak intermolecular hydrogen bonds involving the tn ligand NH groups as donors, and chloride ligands and anion O atoms as acceptors are observed.
Related literature
For the synthesis, see : Couldwell & House (1972) ; House (1970) . For related structures, see : Choi et al. (2002 : Choi et al. ( , 2007 : Choi et al. ( , 2008 : Choi et al. ( , 2010 ; Vaughn & Rogers (1985) ; Kou et al. (2001) . For tn ligand geometry, see: Vaughn (1981) . For the standard Cambridge Structural Database description, see: Allen (2002) .
Experimental
Crystal data [CrCl 2 (C 3 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008b ); program(s) used to refine structure: SHELXTL; molecular graphics: DIAMOND (Brandenburg, 2010); software used to prepare material for publication: SHELXTL and local programs. by a literature method (Couldwell & House, 1972) ; its UV-visible and IR spectra are nearly the same as those of trans- (House, 1970) , and it was only with a crystal structure analysis that we established that the product was actually the dichlorido rather than the dibromido complex. We report here the structure of trans-[Cr(tn) 2 Cl 2 ]ClO 4 (I) which provides further information on the conformation of the two six-membered chelate rings.
In the title complex (I), the chromium(III) ion is coplanar with the four coordinating N atoms and adopts an octahedral geometry, in which the four nitrogen atoms of two tn ligands occupy the equatorial sites and the two chlorine atoms coordinate axially in a trans configuration. The two six-membered rings have their usual stable chair conformations, and they are exclusively in the anti conformation with respect to each other in the unique cation of the asymmetric unit ( Fig. 1 ).
The Cr-N distances (Table 1 ) are in the range 2.0831 (18)-2.0917 (19) Å, typical for Cr-N bonds involving primary amines (Choi et al., 2002; Choi et al., 2007 (Choi et al., 2010) . The assignment of the axial ligands as Cl rather than the Br intended and expected from the synthesis is also clearly correct from the satisfactory refinement of anisotropic displacement parameters, demonstrating an appropriate electron density. The internal geometry of the tn ligands is typical for these in chair conformations (Vaughn, 1981 CrCl 3 .6H 2 O (5.4 g) was dissolved in DMSO (25 ml) and the solution was boiled for 10 min. A mixture of 1,3-propanediamine (3 ml) and DMSO (15 ml) was added and boiling was continued for 2 min. After cooling to 60°C, the solution was poured into well stirred acetone (300 ml). The precipitate was filtered off and washed with acetone, then dissolved in aqueous HBr (20 ml, 48%) and the solution was heated on a steam bath for 15 min. and filtered. The filtrate was heated on a steam bath for a further 15 min. Aqueous HClO 4 (5 ml, 60%) was added to the solution. The resulting green crystals were collected and washed with ethanol. The infrared spectrum (nujol) was consistent with the crystallographically determined structure. The chloro ligands in the title compound are clearly retained from the chromium(III) chloride starting material, and were not substituted as intended by Br in the reaction with HBr.
Refinement
The crystal was a non-merohedral twin with a 23.45 (6)% contribution of the minor component according to the refinement; because of the twinning, merging of symmetry-equivalent data could not be performed prior to refinement. The twin law is 1 0 0 / 0 -1 0 / -0.2 0 -1, corresponding to a 180° rotation about the a axis. Hydrogen atoms were located in a difference map and refined freely with individual isotropic displacement parameters.
Figures Fig. 1 . The structure of the complex cation and anion (displacement ellipsoids are drawn at the 50% probability level).
trans-Dichloridobis(propane-1,3-diamine-κ 2

N,N')chromium(III) perchlorate
Crystal data Primary atom site location: structure-invariant direct methods Extinction coefficient: 0.0011 (6) Fig. 1 
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